Materials and Methods
which may deplete oxygen concentration in water as well as prevent light penetration for algae at lower depths preventing photosynthesis. Blue green algae grow in water tanks forming bottom gelatinous layers and hence creating problem in water supply.
Realizing various beneficial activities of algae, numerous taxonomic studies on algae have been carried out in the globe. In Nepal, the first major reports were published from Hirano (1963 Hirano ( , 1969 Hirano ( , and 1984 who reported 271 taxa (including 79 species of desmids) from Central and Eastern Nepal. Jha and Kargupta (2006) had described bluegreen algae from Sapta Koshi Basin but Hasina Wetland region has not been explored yet. Rai (2011a) studied algal flora of Betana wetland, Morang and reported 23 taxa including 6 diatoms which were new for the country. Similarly, Shrestha et al. (2013) had studied algae of Itahari and its adjoining area and reported 52 taxa. Rai (2013 Rai ( , 2014 Field note was maintained properly. The materials were brought to the Phycology Research Lab, P.G. Campus, Biratnagar and examined as soon as possible in living condition. The materials were then preserved on FAA solution as well as 4% formaldehyde solution for further detail studies. The slides of each sample were mounted in the glycerin jelly (Sharma, 1992) . The prepared slides were examined under compound microscope in 100X, 400X and 1000X magnification. Green and blue green algae were stained with 1% methylene blue and iodine solution, respectively. Microphotographs were taken with the help of Olympus Ch20i microscope and Canon Digital Power Shot Camera using flash-light off and macro-mode under long exposure period.
Hasina wetland lies in the foothills of Churia range in the tropical zone about 4-5 km north from Bansbari Chowk (East-west highway) in Sundar Haraicha Municipality -7, Morang. This wetland is situated between Budhi Khola and Khayer Khola, to the south of Charkhose Jhadi covering an area of about 48 ha including the forest (Map 1). It is a natural wetland consisting of swamp, marsh, pond and streams. Hasina Wetland is almost rectangular in shape with its wide width toward north and slightly narrow width towards the south side. The water body coverage area is 3.3 ha.. The wetland type is lacustrine (lake/pond), palustrine (marsh/swamp) and riverine. The water flowing through the wetland has been used by making two dams, one within the wetland area (locality 5) and the other outside the wetland towards the south. The wetland is being used for irrigation for about 3200 ha land.
The locality near the dinosaur statue was marked as locality no. 4 which consisted of flowing water with shallow depth. The fifth locality was the largest pond situated in the eastern side which was the major source of irrigation and also used for boating. But now this pond has been destroyed by the heavy flood occurred in 2017.
Map 1. Hasina Wetland and surrounding area showing sampling sites. Table 1 . Algae sampling sites with geographical position and water parameters.
The climate of this area is tropical or subtropical monsoonal type and experiences three distinct seasons i.e., summer (February to May), rainy (June to September) and winter (October to January). The area has maximum temperature in May and minimum in January. Similarly, it experiences maximum rainfall in July and minimum in December.
This wetland provides habitat to different species of floating and submerged macro-flora. 
Results and Discussion
Algal flora (excluding diatoms) of Hasina Wetland and its periphery area have been studied. A total of 44 freshwater algae under 28 genera belonging to class cyanophyceae, chlorophyceae, charophyceae and euglenophyceae were reported from 5 different localities (Table 2) . Trichomes straight; cells 4-5 µm long, 11-13 µm in diameter, slightly constricted; apical cell somewhat capitate with a calyptra and with a much thickened outer membrane.
Trichome straight, not tapering; cells 1-2 µm long, 5-6 µm in diameter, short, with frequent necridia; apical cell rounded, not capitates and without a calyptras.
The largest class was chlorophyceae represented by 30 t a x a , f o l l o w e d b y c y a n o p h y c e a e ( 11 t a x a ) , eulgenophyceae (2 taxa) and charophyceae with single taxa. In chlorophyceae, the desmid (Familly Desmidiaceae) algae were the dominant as usual. Among the genera, Cosmarium had the maximum number of taxa algae (6) followed by Scenedesmus (5), Oscillatoria (4), and Closterium (3). Genera Oedogonium and Chara could not be identified upto species level due to the lack of reproductive structures. Similarly, species of Spirogyra could not be confirmed due to the lack of literature. Taxonomic descriptions of all algae are as follow:
Oscillatoria limosa (Roth) Agardh (Fig. 4 Oscillatoria sancta (Kutz.) Gom. (Fig. 6 ) Prescott 1951, P. 490, Pl. 110, Fig. 4 Oscillatoria subbrevis Schm. (Fig. 7 Filaments straight, 24 µm in diameter; sheaths thick, firm, not lamellated, extending beyond apices; trichomes 20-24 µm in diameter, not constricted; cells 3-7 µm long, short, disciform.
Filaments straight or curved, flexuous, slightly tapering; cell 2-5 µm long, 4-7 µm in diameter, not constricted, apex straight or curved, capitate, with a calyptras.
Colony minute, globose or ovoid; trichomes loose in colorless mucilage; cells globose, 5-8 µm in diameter, loosely arranged; heterocysts 7.3 µm in diameter, subspherical or ovate. Colony motile, sub-spherical to ellipsoid, about 220 µm diam., 16 celled; cells pyriform, 12-17 µm long, 10-15 µm broad, mutually compressed and enclosed in a gelatinous envelope.
Locality no: 4, Sample no: 08, Date of collection: 2072/09/05. (Fig. 15 ) Prescott 1951, P. 83, Pl. 3, Figs. 6, 7 Locality no: 1, Sample no: 06, Date of collection: 2072/09/05
Sphaerocystis schroeteri Chodat
Colony spherical or quadrangular ovate, 2-8 celled, 8 celled colony 80 µm long, 70 µm in diam.; cells globose or ellipsoid, 18-25 µm in diam., compactly and cruciately arranged.
Nephrocytium agardhianum Nag. (Fig. 20 ) Philipose 1967, P. 189, Fig. 104 Filament unbranched, attached; cells cylindrical or enlarged toward the anterior end with one or more ring like scars; chloroplast a parietal reticulum with many pyrenoids.
Scenedesmus arcuatus (Lemm.) Lemm. (Fig. 29 ) Prescott 1951, P. 275, Pl. 62, Fig. 8 . Colony flat, slightly curved, 2-4-8 celled, in a linear series; cells oblong-ellipsoid to ovoid, cells 7-23 µm long, 3.5-7 µm broad, ends broadly rounded.
Scenedesmus bijugatus (Turp.) Kutz. (Fig. 31 ) Prasad and Misra 1992, P.35, Pl.5, Fig.1 Closterium dianae Ehr. ex Ralfs (Fig. 33 ) Tiffany and Britton 1952, P. 169, Pl. 52, Fig. 548 Colony flat, 4 triangular cells cruciately arranged leaving a central space, frequently form plate of 16 cells; cells 4.5-9 µm in diam., outer walls straight, and angles acutely rounded. (Fig. 28 ) Tiffany and Britton 1952, P. 123, Pl. 35, Fig. 356 Locality no: 5, Sample no: 10, Date of collection: 2072/09/05. Colony spherical, 60-66 µm in diam., 32 celled; cells 14-21 µm in diam., spherical in middle, subspherical at periphery with slightly thick, blunt and rounded projections.
Coelastrum cambricum var. intermedium (Boh.) West (Fig. 26 ) Prasad and Misra 1992, P. 30, Pl. 4, Fig. 5 .
Colony 75-180 µm in diam., cells 55-110 µm long, 3-4.5 µm broad, curved or sigmoid, middle part twisted around each other in colonies of 34-50 cells, apical portion of cell free.
Coelastrum cambricum Arch. (Fig. 25 ) Prescott 1951, P. 229, Pl. 53, Fig. 2. Locality no: 4, Sample no: 04, Date of collection: 2072/04/12.
Ankistrodesmus spiralis (Turn.) Lemm. var. fasciculatus Smith (Figs. 23-24) Prasad and Misra 1992, P. 27, Pl. 4, Fig. 8. Colony spherical, 8-128 celled; each cells 10-20 µm in diam., joined to other cells by 6 projections of sheath, triangular intercellular space; outer free wall with truncate projection. (Fig. 34) Scott and Prescott 1961, P. 11, Pl. 2, Fig. 2. Cells straight, 430-510 µm long, 28-40 µm broad; semicells with slight basal inflation, gradually attenuated to rotudo-truncate apices, cell apices without tubercles.
Cells small, 20.5 µm long, 15 µm broad, deeply constricted; sinus narrow, linear; semicells vsubquadrate, tri-undulate marigin, undulation sub-acute; apex retuse with rounded angles. Cosmarium javanicum Nordst. (Fig. 40 ) Nurul Islam and Yusuf Haroon 1980, P. 576, Pl. 11, Figs. 156-157; Pl. 13, Fig. 179 . Cosmarium impressulum Elfv. (Fig. 39) Croasdale and Flint 1988, P. 71, Pl. 40, Figs. 16-19. Cells long, 250-360 µm long, 17-23 µm broad, slightly curved, straight at middle, gradually attenuated to recurved apical region, apices rounded-truncate; isthmus 3-3.5 µm wide.
Cell small, 14-17.5 µm long, 13-14.5 µm broad, deeply constricted; semicell trapiziform-semicircular, basal angles subrectangular, sides with 4 crenates; apex truncate, 4 crenates. Cells 41-46 µm long, 36-40 µm broad, deeply constricted; semicells subtrapeziform; lateral margins 6-7 undulations; apex truncate, 2 undulations; isthmus 12.5-13.5 µm wide. 
